A novel compound MS-444 was isolated from the culture broth of a bacterial strain KY7123. The strain was identified as Micromonosporasp. from its morphological and cultural characteristics. The compoundinhibited the activity of purified smooth muscle myosin light chain kinase with an IC50 value of 10 fiM. The production, isolation, physico-chemical properties and biological activities of MS-444 were described in this paper.
A novel compound MS-444 was isolated from the culture broth of a bacterial strain KY7123. The strain was identified as Micromonosporasp. from its morphological and cultural characteristics. The compoundinhibited the activity of purified smooth muscle myosin light chain kinase with an IC50 value of 10 fiM. The production, isolation, physico-chemical properties and biological activities of MS-444 were described in this paper.
It is widely accepted that myosin light chain kinase (MLCK) is a regulatory enzyme in smooth muscle contraction1 '2 During the course of our screening work, we found that Micromonospora sp. KY7123 produced an MLCK inhibitor, designated as MS-444. In this paper, we will describe characterization of the producing strain and production, isolation, physico-chemical properties and biological activities of MS-444. The structural determination studies will be in the following paper3).
Materials and Methods

Characterization of the Producing Strain
Strain KY7123was isolated from a soil sample collected in Okinawa, Japan. Except for carbon utilization tests, the methods of Shirling and Gottlieb4) were employed for cultural and physiological characterization of the producing strain. The basal mediumfor carbon utilization tests contained MgSO4-7H2O 0.005%, NaCl The cultural and physiological characterization, except for a gelatin liquefaction test, were done after incubation for 2 weeks at 28°C. Liquefaction of gelatin was determined after incubation for 2 weeks at 20°C. The temperature range for growth of the strain was determined after submerged cultivation for 1 week. For analysis of amino acid components in whole-cell hydrolysate of strain KY7123, the method of Kawamoto et al.5) was employed.
Fermentation
A 50-ml culture tube containing 10 ml ofa seed medium composed of glucose 1.0%, soluble starch 1.0%, beef extract 0.3%, yeast extract 0.5%, Bactotryptone (Difcp) 0.5%, KH2PO4 0.1%, MgSO4-7H2O 0.05%, and Mg3(PO4)2 à"8H2O 0.05% (pH 7.1 before sterilization) was inoculated with the mycelia of Micromonospora sp. KY7123grown on a Hickey-Tresner's agar slant. The inoculated tube was incubated for 5 days at 28°C with vigorous shaking. A 5-ml portion of the culture was transferred into a 300-ml Erlenmeyer flask containing 50ml of the seed medium, and the flask was incubated for 2 days on a rotary shaker. A 5-ml portion of the second seed culture was transferred into a 300-ml Erlenmeyer flask containing 50ml of a fermentation mediumcomposed of glucose 2.5%, corn steep liquor 1.5%, soluble vegetable protein 1.0%, cotton seed oil 0.5%, CoCl2-6H2O lOjug/ml and Mg3(PO4)2à"7H2O 0.05% (pH 7.0 before sterilization). Fermentation was carried out at 28°C on a rotary shaker. The growth of the microorganism was monitored during fermentation by the measurement of packed cell volume (PCV). Production of MS-444 KY7123 was cultured in 300-ml Erlenmeyer flasks containing the fermentation medium described in Materials and Methods. The time course of MS-444 production is shown in Fig. 1 . Active materials were produced in both culture supernatant and mycelia. However, MS-444 was accumulated mainly in mycelia.
Wedid not purify active materials recovered in the supernatant because of instability of the activity. The amount of MS-444in mycelia started to increase 4 days after inoculation and reached a maximumin 6 days.
Isolation and Purification of MS-444
A purification procedure for MS-444 is outlined in Fig. 2 . Culture broth of KY7123 (15 liters) was centrifuged to obtain mycelia, and active materials were extracted from the mycelia with methanol. The methanol solution was concentrated in vacuo, and extracted with 
Physico-chemical Properties
The physico-chemical properties of MS-444 are summarized in Table 3 . A UVabsorption spectrum and the positive color reaction with ferric chloride indicated the presence of phenolic group(s). The structure of MS-444 (Fig. 3) were determined to be 5,8-dihydroxy-3-methyl-4(9//)-naphtho [2,3-c] furanone from the physico-chemical properties and the spectral data, which will be described in the following paper3). Biological Activities MS-444 inhibited Ca2 + and calmodulin-dependent activity of smooth muscle MLCK in a concentrationdependent manner (Fig. 4) . The concentration of MS-444 needed to inhibit the enzyme activity by 50% (IC50) was 10,um. MS-444 at 100 /xg/ml showed no antimicrobial activity MS-444 inhibited the activity of purified MLCKwith an IC50 value of 10/xm. The potency of MS-444 was moderate compared with other MLCK inhibitors reported by others and us6'7'9~13). We are now working on pharmacological studies of MS-444to see if it will be a new lead for pharmaceutical drugs.
